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Multi-band infrared Dewar cryogenic opto-mechanical platform for
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Abstract: Based on cryogenic optical technology, the multi-band infrared imaging Dewar is a key compo-
nent for achieving high-sensitivity infrared detection. This paper presents a cryogenic opto-mechanical plat-
form operating at 100 K, developed for a multi-band infrared Dewar. Design objectives and principles
were established according to system requirements, and a methodology employing flexure structures was
adopted to obtain a cryogenic platform with controlled deformation. Thermal deformation of the platform
was then investigated by finite element analysis (FEA) and experimentally validated. For the long-wave
optical path, measured displacements of 0. 37 mm in the X direction and 0. 04 mm in the Z direction were
obtained, while FEA predicted 0. 387 mm and 0. 021 mm, respectively. For the mid-wave optical path,

measured displacements of 0. 36 mm in the X direction and 0. 03 mm in the Y direction were obtained,
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with FEA predicting 0. 385 mm and 0. 031 mm, respectively. All discrepancies between analysis and mea-

surement are approximately within 0. 02 mm, demonstrating the validity of the cryogenic platform design

and ensuring accurate positioning of the beam splitter, long-wave imaging lens assembly, and mid-wave

imaging lens assembly at cryogenic temperatures. The findings offer valuable guidance for future cryogenic

opto-mechanical designs in multi-band imaging Dewar systems.

Key words: cryogenic optics; infrared detection; cryogenic opto-mechanical platform; multi-optical path
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Tab.1 Key parameters of multi-band infrared Dewar im-

aging terminal
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Fig. 1 Opto-mechanical structure of multi-band infrared

Dewar imaging
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Fig. 3 Relative positions of camera and optical components
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Fig.6 FEA model of Dewar-integrated cryogenic platform
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Fig.7 Deformation contour map of cryogenic platform in

Dewar
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Fig.8 Temperature cloud map of Dewar's cryogenic plat-

form

R3 AFETHHPOMBEL

Tab.3 Variation of central displacement of optical ele-

ments
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E 0. 385 —0.031 —0. 368
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Tab.4 Temperature-dependent deformation displacement of measurement points in long-wave infrared optical path
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90 4 37 0.37 — 0.04
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Tab. 5

Temperature-dependent deformation displacement of measurement points in medium-wave infrared optical path
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